Searching PAJ 



Sida ] av 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 07-264136 
(43)Date of publication of application : 13.10.1995 



(51)lnt.CI. 



H04B 10/14 

H04B 10/06 

H04B 10/04 

G02F 2/00 

H01S 3/13 

H01S 3/133 

H03L 7/14 



(21 Application number : 06-071471 (71)Applicant : ANDO ELECTRIC CO LTD 
(22)Date of filing : 16.03.1994 (72)lnventor : HAMADA MADOKA 



2£ 





(54) OPTICAL PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To obtain the optical PLL circuit and an 

optical frequency synthesizer sweeper in which the 

stability of a PLL is improved through the use of an 

optical phase modulator in common and frequency 

sweep over a broad band is implemented. 

CONSTITUTION: An output of a reference frequency 

light source 10 is made incident onto an optical 
multiplexer 11, its emitted light is given from a 
photodetector 12 to a high pass filter 13, a phase 
frequency comparator 14 receives outputs of the high 
pass filter 13 and a signal generator 15 and provides 
an output to an attenuator 16 and to an optical 
frequency control section 18. A laser diode light 
source 19 receives an output of the optical frequency 

control section 18 and provides an output to an optical demultiplexer 20, in which the 
signal is demultiplexed, the one signal is fed to an optical PLL circuit forming a loop as a 
2nd input of the optical multiplexer 11, in which an amplifier 3 amplifies an output of the 
phase frequency comparator 14, the band pass filter 2 eliminates a DC component and a 
no.se component and gives the result to an optical phase modulator 1, in which an output 
phase of the laser diode light source 19 is changed and the result is fed to the optical 
demultiplexer 20. Furthermore, an amplifier 5 and a low pass filter 4 are arranged in 
parallel with an attenuator 16 and a low pass filter 17 between the phase frequency 
comparator 14 and the optical frequency control section 1 8. 
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tti&Bl 8io-/«7 <A-* l 7{c^tcaaBU. & <t&*sWji©i:5<c^>e>^7T **C*»*> 

ffla«ttttlSB 1 4©ffi£fl^ 1 4 A^Jftir^JgdiS $ < ft*fc«>. tttBratSttJ8S*i^3Sc#<f^,, WT, * 

5 £ 5 ©a«?«# 5 A©te««0*a o m < p - ^ tfcmm® ttzmmmL-c 

[0030] =jfc-u>hcw*i0A*u«3r [00323 *r. ttflMWkttiMi 4©mai/ 
zawmntofias i o £ . sis®^^ i o a ■ 6 stj < 2 nr > t y *. 1a 5 © l p f 4 ©egn** f 

Sn*ab-U>rcWjEl 0A4Sl©AA£f*jfc 40 . < & ) £mU3USAflSnt«tut . iMIB&©f4B 
^«6B1 !£. A^ftBl 1 frhOZmtHfijt 1 1A4* 4Kl it-r. 

H t . {&) =K» K. Ft (o> / (25T) 

= K» K, w L /[ (2k) <s + w. > ) (7) 
**L PF 4 £>««B5©Jl'-7 r ©Heamtt'C««. K X- -^©^>b-> T £ > 4". it. 
» t*«ai&#6*»B2 3©f<WS-C*e. < 1 > 3^J: 0 C©.'U« 
Ci* = 2 ««t /(4K, K. > 

<1 <8> 

r* o p l l *. ★ * [ o o 3 3 3 c c xn- *<m&amttifi, 

Hho <$> =K S K„ F« ($)/<2i) 

= K S K» w,/ [(2ff) ($4 W „ )] (9) 



(6) 



•C&*LPF 1 'i 
Kffl6 (m-stZK 



< 1 0 > 

LPF 1 Ttm&Ml 6<P.'l— ^£LPF4£*g*I 
S5 ©-'U-^ffi^Jtcmi/i^ii^C'. 



1 ) 



if*. > <K„ * * 

= 2 *w» /(4K» K„ ) 
= 0.5 ~~1 

ito-SJ^tCco, - K. £iS^i* ( LPFl7£sft&S 
i 6«'.'U--7<z:'PLLii^sgr-$)^. 

[0034] ( 7 } 55 <!; ( 9 > £fc>1zfcl£]f2£BBiSt* 

Hlo <S> + H., <S> =K s / <2*) {Kc cu. / < s+cu. ) 

+ K„ «, / < s + > } (1 
i&9. fit8mM^«rlf|Sf ^i K io* r. 

h «K. , cu, > cu. , K„ (u.) K» cue C'&#T ★ 

Hto <S> + H„, <S> ^rKs / (2t) {K. cu. / < s -t-cu. ) } 

(12) 

M&rj&^o cmt$ &mmkt utcm> < 1 1 > 

f *> bom&iz * I '*vC£ ig#tc«L^-c S £ 0 < 1 2 ) 
JU- 9 , L P F 1 7 <L&£® 1 6 (^JEto-'U-^K J: - 

H l0 <S> +H« 4 (S> =K s <K l +K« > / (2 n > 
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A [0 03 5] SfcHftfttHMU f 
Hb'Ctt. (11) STs = 0 i l/'CK,. «K L 0P&# 
TC. 



% K» K t / < 2 w > 
£to9. LPF4ii§<iS5<D.'U--?'trj:0L« i*ff <5>^20*n. 

L, =K S K L / <2jjt> 
£ to L P F 4 £ *£«Bg 5 cr>.'U - :f #Eto (, L « 
= K» K» / <2*> 0C**c,TK. /K„ ^W3g?|«BAi 
4l£. S fc^Jilgto b P L L:**t§s£3 ntT 

[0036] 

[*id«] <*{<:. c«>lfeB^«>^Jfe«cc:'w.^l3«:0itc* 

[3 1 <0 1 teifc&tg&gslgs, 2JiBPF, 3i**g*B 30 
». 4tiLPF. 5Jt»9*ISt?*9. fiit!33<L|SjO'C 
jfefiti^iglSlitU— ff^^-K^jKl 9£#; 

<w*H2oor^i2g$n. m®&m®2 

BPF2?!»6iil/5$nAiffl#3BK:(t.l;T: > S/lS«ff 
^£ f £{f^£g§ 1 5^*>C?ffi^m-f 1 5 AtQXffl 
mm ( toting > £ to £ <fc $ ic u -if ^ w =t 

- K#3K 1 9©iliAjfe 1 9 AVti&Z&mUTftfM&m 

[00371" BPF2 i*mgJil?£tctkg<gi 1 4 ©fctttlli 
^1 4A&%m®3iCJ:rjlmL>tcm^3A<J>m%!%& 40 

£&**.#$£?* 9m>rftttt§5:g§Sf 1 ica^t*. l 

P F 4 It&ttHttMUSB 1 4 Oft-ftm^ 1 4 A 2*3*1 
[0038] LPF 4 iLPF 1 7«*^?«JtC^3nr 

o . mmmmk&&<o&t>m mz l p f i ? <t l p 

F 4 £B P F 2©#.'U-^-e$IJiai§*V L P F 1 7<J»\> 

-■^•z-^mwiiimimim^mmu. b p f 2 c^--?- 

-P * 0 S^Sto (4tBIH^«. 6 Jcc l,u>4 4 L P F 40>}\, 

- ^iczmsmm&ifiiiti h z fi& i ->h^ ^it<es 5 ooi*j 50 



(13) 



(14) 

[0 0 3 9] ^K. «ifC, 1 GH z€>H?^lg?|Bj 
(2sr) r-fc-S. S^td. iWHB50«HiK t =2, L 

p f 4om,mnmi^o>i =10, i 6©sbkk 

. =1/500. L P F 1 7 OiS&S/aift&cu,, = i 0 
[0 04 0] *iJ{iKs = 1 O^ito-S^^Jlfli*, jfe 

wantc, tcLuU" -if ^-fmoamfs&m 

<&m&WnKmt& l 0 0 G H z £Lk£to&„ 
[0 04 1 ] CCX-\mK^m»t^XtctA.UK i 
= 1 O^if-5. «±<^mtK» «K. . «„ » 
cu t . K» cu« > K. cu L 4Si£-r.5©'C, ^g|l6 
£LPF 1 7©^-7tc: c fcr)fetBl5]S?^ito^. &o> 
tcfrlC L P F 1 7 <r»\,~~~?<0'?s b^^fjjfi-, & 
Hgi?i>t, < 10>SU«J 
?.' = 2 7rcu. / (4K ( K B ) = 0 . 7 9 
4"- =0. 8 9 
ito93e^f*i*m^ 

[ 0 0 4 2] CC-BS, HSMfHKiL. I* < 1 4 > 5U: 

0 

L, =K* K t / (2 ff> 



11 

= 3. 2GHz 

±3 9, L R =K S K. / <2 n) = 3. 2MHz<DK 

[0043] Sfc, BPFk*fc<tAt*l 00Hz*6l 
MHz©#*4U l£<i83<Dm£:rc<!;*i*4 0±& 

4<t5 (cuss^if r &ct »gi t-*> - * ins »j * 

$A£<^l,fc*U»i!>H«3fl [rad/V] fI£<Djfcfitl3&I§ 

K, %4 0/<2*> 
6- 4 

iS*. C(« <6> ^<fc9titBSIM0fJt!iO. 1 4 IS 

[0 04 4] SSIiC^S^CCcfc&ifcPLLOfcS 1-9 
©mSfoWtrfc -S . m 2 © l (*3fe(itB^ii6lS, 2 1* B P 
F. 3l**MW. 8iifetitfci2Sr-*&. ^(ilB^aBS 

1 *~ KjfcS 1 9 £;£fl-i£S2 Q'«DM(CS 

SStl, BPF 2*>£ffi:ft3nfc{i*|3BCOfi5;t; c, s 
■SlHt^A. f £fi^#fe£ g 1 5 JS»6©tU>3<H» 1 5 A 

■VXA*- Kftg 1 9 0>my% 1 9 AC^^lfJJO-C 

[0045] H P F 1 30IIW7«* lSA^l <Z>AA 
iUfl^^S 1 5<7>ffi/3ft^l 5 A £112 OA /J 

8A4ffi>3l/. SJE«^8 Ai*if4af§3(CJ:«i9i)l$ 
n. BPF 2K £0*iM&£tNKft&6BMJ|ifrMafc 

**i*3 B»#tttiBtm i (cA«sn«. 02 1** 
as 6 vmx->\> - -7i>^m 0 r fc . rwsiiiai twm 

[0046] * 
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fe*:*Ja%tttl|9l* 6B9tt£'*-6*P L LHISSSrlHS-S' 
[HSiOflMUKBH!] 

[@i] c©a?9<D^teia|*S"r#fi£@t:'*&. 
[@2] co^^ttiD^iaw^jn-rfiMaa-c**. 

[S3] 9&ffl<Ojt PLL ii^&^-f ijfflSja r* *. 
[04] St*fflC!«fc PLL HBSfc^T iftgBI Vh 
10 [05] tt&flkDX PLL mssafrTrtRsm t?* 
[@6] *ttaafc$ttt*aB©m4#140'c;fc&. 
[^#€>Ji4^] 

2 BPF 

3 im& 

4 LP F 

5 ifMBS 

6 • 7 

8 GttetfclOB 
20 9 YAG I — IfttM 

1 0 msmm&m 
1 1 

i2 nmrna 

1 3 HPF 

14 immmmmm 

1 5 ft* 

1 6 »S 

1 7 LPF 

1 8 £H3 
30 19 \, K*aa 

2 0 jfcftttS 
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